Error monitoring is critical to an individual's ability to function autonomously. This study characterized error detection and correction behaviors within the service of everyday tasks in individuals with dementia. Also, the impact of neuropsychological functioning on error detection and correction was examined. Fifty-three participants diagnosed with Alzheimer's disease (AD) or vascular dementia (VaD) were administered a neuropsychological protocol and the Naturalistic Action Test, which requires performance of three everyday tasks. Error detection, correction, and the point at which correction occurred (i.e., microslip-before the error was completed, immediate-just after the error was made, delayed-after performing other task steps) was coded. Dementia participants detected 32.7% of their errors and corrected 75.8% of detected errors. Participants were more likely to engage in microslips than delayed corrections. Tests of executive control and language predicted detection and correction variables; moreover, detection and correction were each related to different aspects of executive functioning. Microslips were related to naming ability. AD and VaD patients did not differ on detection0correction variables, and regression analyses indicated that dementia severity and memory abilities were unrelated to detection0correction. The results specify the error monitoring deficits in AD and VaD and have implications for improving functional abilities in dementia. (JINS, 2008, 14, 199-208.) 
INTRODUCTION
The production of error-laden behavior represents a natural, albeit costly component of everyday human activity. For most people, errors of action simply result in personal hassle and inconvenience; however, for people with dementia, action errors may render devastating consequences that jeopardize autonomy and safety (Rabbit, 1978; Reason, 1990) . The ubiquitous and arguably inevitable nature of human error has resulted in a gradual change of focus in the everyday action and rehabilitation literatures. Researchers have acknowledged that eliminating errors may be unrealistic; improving error detection and correction may offer a more tenable strategy for facilitating everyday functioning in individuals with cognitive impairment (Blavier et al., 2005; Dehaene et al., 1994; Manly et al., 2002) . The purpose of this study is to characterize everyday error detection and correction processes in dementia patients. The neuropsychological processes associated with error detection and correction were also examined to elucidate the nature of monitoring deficits and inform rehabilitation techniques.
According to Zapf and Reason (Zapf & Reason, 1994) , the "error handling" process consists of two phases: error diagnosis (i.e., detection) and error recovery (i.e., correction). Recent neuroimaging studies have shown support for this distinction. Error detection has been linked to activity in the anterior cingulate cortex (i.e., "conflict monitoring"), whereas correction has been associated with the lateral pre-frontal cortex and0or the basal ganglia (Botvinick et al., 2004; Gehring & Knight, 2000) . Reason (1990) has described the role of auto-control processes and the environment in error detection. Auto-control processes are automatic physiological indicators that trigger error detection without conscious awareness or control. They occur in the earliest stages of error execution and lead to immediate correction in the majority of cases (90%) by healthy individuals (Blavier et al., 2005) . Studies have shown that error detection is not disrupted or slowed by the diversion of attentional resources away from the task at hand in healthy controls Oomen & Postma, 2002; Postma, 2000) ; thus, there is evidence for automatic detection processes. Error detection also may be elicited by environmental restriction or feedback. In these cases, detection usually occurs later, after the error has been fully executed.
The second stage of the "error handling" process involves containing or rectifying the error. In some cases, correction occurs very rapidly, even before an error is completely executed. This form of correction may be triggered by autocontrol detection processes (described earlier). Various terms in the literature are used to refer to this rapid error detection0 correction (e.g., microslip, error sketch; covert repair) (Blavier et al., 2005; Hartsuiker & Kolk, 2001; Postma & Kolk, 1993) . A real world example of a microslip is stopping short of adding sugar, instead of coffee grinds, to a coffee maker in a cluttered kitchen. The timing of the correction (before the error is fully executed) defines a microslip. A second form of correction occurs later, following the execution of an error. This type of correction may involve more effortful executive functions and problem-solving skills. For example, after mistakenly adding the sugar in the coffee maker, one must generate solutions to remedy or bypass the problem (e.g., remove the sugar, wash the machine, buy a cup of coffee on the way into work, etc.).
Careful analysis of error detection0correction in everyday tasks may help to elucidate error monitoring deficits in neuropsychological patients. For example, a recent study of JC, who demonstrated alien hand symptoms of the right hand following a stroke affecting the left medial frontal lobe and corpus callosum, showed that he did not differ from controls in the proportion of action errors that were corrected with the right (alien) hand (Biran et al., 2006) . However, unlike controls, a significant proportion of JC's right-hand errors were detected later, after the error had been fully executed. Thus, JC was capable of rapidly detecting his right hand errors, but he was unable to exert control over his right hand to immediately correct these errors. While preliminary, these findings illustrate how careful characterization of error detection0correction time frames may promote understanding of monitoring deficits (see also Hart et al., 1998 for a detailed analysis of error detection0 correction after traumatic brain injury).
To our knowledge, there is only one published study of everyday error detection and correction in dementia (Giovannetti et al., 2002a) . The study showed that dementia participants were aware of and corrected a significantly smaller proportion of everyday action errors than healthy controls. Dementia patients corrected a large proportion of detected errors; however, neither detection nor correction variables were significantly related to overall dementia severity, neuropsychological test performance, or the number of everyday action errors. Although novel, this study had at least two limitations. First, rapid error detection0correction (i.e., instances when patients begin to make an error but detect0correct the action before it is fully executed; hereafter microslips) (Blavier et al., 2005; Oomen & Postma, 2002) was not examined. Microslips occur frequently in healthy controls , but their frequency in dementia remains unknown. Second, the time frame between error detection and error correction was not documented. Thus, it is not known whether the rate of error correction also is impaired in dementia patients. The present study addressed these limitations. A group of well-characterized dementia patients diagnosed clinically with Alzheimer's disease (AD), vascular dementia (VaD), or both (i.e., mixed) was recruited. All participants performed a series of everyday tasks and a neuropsychological protocol in the laboratory. Everyday error detection and correction, including microslips and the time of error correction, were coded from videotapes of performance.
The first goal of the study was to characterize error detection and correction processes in the sample. Based on the findings of Giovannetti et al. (2002a) , we hypothesized that error detection and correction would be relatively infrequent; however, we expected that our novel examination of microslip error detection might reveal higher rates of error detection0correction than previously reported. Regarding error correction time frames, we reasoned that dementia participants may be more likely to demonstrate delayed corrections than rapid, immediate corrections, because the former are more likely to be driven by environmental cues rather than internal control processes, which may be vulnerable in dementia.
The second goal of this study is to examine the factors related to error detection and correction in dementia patients. Understanding the specific neuropsychological processes related to error monitoring is important in order to understand the nature of detection0correction deficits and inform future rehabilitation techniques. Whereas an earlier study showed no significant relations between error detection0 correction variables and a range of neuropsychological measures (Giovannetti et al., 2002a) , a very heterogeneous sample was recruited for that study [e.g., Alzheimer's disease (AD), dementia caused by multiple aetiologies, substance-induced persisting dementia, etc.]. The heterogeneity of the sample may have obscured meaningful relations between error detection0correction and neuropsychological variables. We hypothesized that analyses within a more carefully characterized and relatively more homogeneous dementia sample of AD and VaD participants might uncover meaningful relations between error monitoring and neuropsychological variables. Specifically, we predicted that error detection and 200
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correction would necessitate intact executive functions. However, because error detection and correction have been associated with distinct prefrontal systems (Botvinick et al., 2004; Gehring & Knight, 2000) , we predicted that these constructs may be related to different measures of executive functioning.
METHODS

Participants
Participants were selected from a corpus of over 100 participants recruited for prior studies using the Naturalistic Action Test (NAT; Giovannetti et al., 2002b; Giovannetti et al., 2006 McKhann et al., 1984) , probable0possible ischemic vascular dementia (Chui et al., 1992 ) (VaD), or both (mixed AD0VaD). For this study, all participants were analyzed as a single group. This decision was based on recent neuropathology studies, which have reported considerable overlap between these diagnostic syndromes (Etiene et al., 1998; Victoroff et al., 1995) . Also, these groups did not differ on any monitoring variable (see Appendix). Participants were excluded from the study if they demonstrated a history of head injury, epilepsy, primary psychiatric illness, cortical stroke, alcohol or illicit substance abuse within the last month, mental retardation, or non-English speaking. All participants signed IRB approved consent forms for their participation in earlier studies.
Healthy controls typically perform at ceiling on the NAT (Schwartz et al., 2003) . However, microslips have never been examined with the NAT; therefore data from 6 healthy controls were used as a descriptive source of comparison. Controls were recruited from advertisements in the community. Controls had no subjective complaints of memory problems, no history of dementia or neurological disease0 damage, and obtained MMSE scores .26. All controls signed IRB approved consent forms for their participation.
Procedures and Measures
As part of their participation in previous studies, all dementia participants completed the NAT following a comprehensive neuropsychological protocol within the same day. Videotapes of NAT performance were analyzed for the detection and correction of errors.
Naturalistic Action Test
The NAT (Schwartz et al., 2002 (Schwartz et al., , 2003 ) is a standardized measure of naturalistic action that requires completion of three everyday tasks in the laboratory: (1) prepare toast with butter and jelly and prepare instant coffee with cream and sugar; (2) wrap a gift as a present; (3) prepare a lunchbox with a sandwich, snack and a drink, and pack a schoolbag with supplies for school. All objects are available on a U-shaped table, which permits easy view and reach of task items. Because the NAT is designed to assess cognitive rather than motor abilities, physical assistance is permitted when necessary; otherwise, the examiner provides no guidance to the participant. NAT instructions and psychometric properties are described in detail in the manual (Schwartz et al., 2003) .
NAT Comprehensive Error Score (CES)
The NAT manual describes a reliable and extensive coding system for classifying errors (comprehensive error score; CES; (Schwartz et al., 2003; Schwartz et al., 1998) . According to the CES, an error is coded when a task step is performed incorrectly (i.e., sequence error, substitution, etc.), when an off-task step is performed (i.e., action addition), and when a step is never executed (i.e., omission). It is important to note that failure to complete large segments of the tasks does not necessarily lead to a reduction in overall error rate; for example, if a participant fails to make toast, he0she is assigned 4 omissions for the following steps: turn toaster on, toast bread, apply butter, apply jelly. The reader should refer to the NAT manual and prior publications for more details on the CES procedures (Giovannetti et al., 2002b; Schwartz et al., 1998; Schwartz et al., 2003) .
Microslips
The CES does not capture errors that are not fully executed (i.e., microslip). However, microslips reflect instances of error detection0correction and are highly relevant to the study of error monitoring; thus they were coded for the present study. Microslips were operationally defined as the initiation and termination of an incorrect action before the error was completed (see also Giovannetti et al., 2007) . This included reaching for or picking up an incorrect item or initiating a behavior that was dissonant with the task goal. For example, picking up, but not using, the garden shears instead of the scissors in the gift-wrapping task would be coded as a microslip. For most analyses, microslips were added to CES errors (i.e., Total Errors).
Error Detection and Correction
For the present study a novel coding system, which was modeled on that of previous studies , was developed for the analysis of error detection and correction. Two raters (B.M.B. & L.M.), blind to participant characteristics, independently coded NAT videotapes for microslips, error detection, error correction, and the time frame of error correction. Disagreements between the coders were resolved through discussion and0or re-review of videotapes. InterError detection and correction 201 rater reliability was assessed for 10 participants selected randomly from the sample.
1
Error detection
By definition, all microslips were considered "detected." However, each CES error was further classified as "detected" or "undetected." Error detection was operationally defined as an acknowledgement of mismatch between an individual's executed activity and the prescribed code of behavior for the task. This acknowledgment may present itself in 3 forms: verbalization, failed correction attempt, or an actual correction (see Table 1 ). To be considered evidence for detection, a verbalization had to indicate recognition of the error or the possibility of task mismatch. (i.e., "I think you said to add sugar and cream to the coffee, but I'm adding only cream."). The second mode of acknowledgement involves physical effort to alter the consequences of the error; however, it does not necessitate that the participant successfully rectify the error. For example, if an individual places cookies in the pencil case, then proceeds to remove them and place them in the drawer (target 5 lunchbox), the action would be classified as detected, even though the participant failed to accurately correct the error. That is, by removing the cookies from the pencil case, he0she acknowledges the inaccuracy of the action, but fails to properly resolve the problem. Finally, for the purpose of this study, all corrections were considered "detected." The proportion of total errors (i.e., CES 1 microslips) that was detected was calculated for each participant (Proportion Detected 5 Total Errors Detected0Total Errors).
Error correction
Again, all microslips, by definition, were "corrected." Therefore, only CES errors required further coding as either "corrected" versus "uncorrected." A "correction" was coded when an act was accurately "undone." Failed attempts to correct errors were coded as "uncorrected." For example, adding jelly to the bead before toasting, was coded as undetected and uncorrected. This sequence error would have been coded as "detected" and "corrected" if the participant attempted to scrape off the jelly before toasting (i.e., undoing the error). It would have been coded as "detected" and "uncorrected" if the participant made only a verbal comment about the erroneous action ("I know this isn't right"). There is obvious overlap between the detection and correction categories, as we assumed that all corrected errors also were "detected." An error could never be "undetected" but "corrected." Therefore, with respect to correction, we were interested in knowing the proportion of "detected" errors that were subsequently corrected. This was calculated as follows: Proportion Detected-Corrected 5 Total Errors Corrected0Total Errors Detected.
Error Correction Time Frames
All corrected errors were further classified according to the behavior(s) that occurred between the error and its correction: microslip, immediate, or delayed. Microslips were the fastest type of correction, as correction occurred before the error was completed. A corrected error was coded as "immediate," when the correction occurred directly after the error, without any intervening actions. Corrected errors were classified as "delayed" when the correction occurred after an additional intermediary or off-task action. For example, when a participant closed the lunchbox without the thermos and 1 Inter-rater reliability for the NAT CES was not assessed because it was available from past records and is not the focus of this study. However, the CES has good reliability, which has been documented in prior publications (Giovannetti et al., 2002a; Schwartz et al., 2003) . Individual demonstrates a failed attempt to rectify the error. This must include a physical effort to alter the previously committed error.
Individual places cookies in a pencil case, then proceeds to remove the cookies and place them in a drawer (target 5 lunchbox) Error Correction
All corrected errors were considered detected (see below)
Error Correction Microslip Individual initiates an incorrect action, but stops himself or herself before the errant action is completed.
Individuals reaches for, but does not use, the garden shears instead of the shears.
Correction
Individual rectifies an overt error immediately following the action or after a delay
Individual prematurely applies a cap to the thermos, then removes it to add juice.
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then packed the pencil case into the schoolbag before correcting the thermos error, then the correction was coded as "delayed." This method does not punish individuals for working slowly -as long as the correction occurs immediately following the error (i.e., the next action), it is labeled "immediate," regardless of the time elapsed. For each participant, the proportion of Total Errors Detected that was coded as "microslip" (Proportion Microslip Correction 5 Total Microslip0Total Detected), "immediate" (Proportion Immediate Correction 5 Total Immediate0Total Detected) and "delayed" (Proportion Delayed Correction 5 Total Delayed0 Total Detected) were calculated.
Neuropsychological Testing
All participants completed neuropsychological testing as part of their clinical evaluation. From this evaluation, tests were chosen to assess a range of cognitive functions, including overall dementia severity, executive control, language0 naming, and episodic memory. Neuropsychological tests are described in Table 2 .
Data analysis
Summary statistics were performed for all error and detection0 correction variables. Differences among various detection0 corrections variables (e.g., Microslip vs. Immediate vs. Delayed) were assessed using Wilcoxon Signed Ranks Tests, because several variables were non-normal and unable to be transformed. To explore the neuropsychological correlates of detection0correction performance, Spearman Rank Order correlation and regression analysis were conducted. Three participants were missing more than one neuropsychological test score for unknown reasons and were not included in correlation0regression analyses. The BNT was missing for one participant and was replaced using a regression equation derived from the neuropsychological data of participants without missing data. This method also was used to replace the missing PVLT Discriminability score for another participant.
RESULTS
Characteristics of the Sample
Dementia participants (n 5 53; 29 AD, 20 VaD, 4 mixed) had an average age of 79.5 years (SD 5 5.4) and 11.8 years of education (SD 5 2.3). The mean MMSE score was 20.9 (SD 5 3.6), suggesting mild0moderate overall impairment. On average, Controls were 75.6 years old (SD 5 9.6) and had 13.7 (SD 5 2.7) years of education; their mean MMSE score was 28.2 (SD 5 1.3)
Inter-rater reliability
The raters demonstrated 98.6% agreement in coding all errors as detected or corrected (Cohen's kappa 5 .96). They consistently agreed on error correction time frames (100% agreement; Cohen's kappa 5 1.0).
NAT errors
As shown in Table 3 , dementia participants made many more CES errors than microslips. Overall, dementia participants made almost six times as many Total Errors as con- 
Executive Functions Phonemic word list generation (FAS)
The dependent variable is the number of words produced in 60 seconds beginning with F, A, or S, excluding proper nouns. Spreen & Strauss, 1998 Clock Drawing Test Participants were asked to 1) draw a clock with the hands set to ten after eleven and 2) copy a drawing of a clock. Ten possible errors were scored on each trial. Cosentino et al., 2004; Libon et al., 1993 Libon et al., , 1996 Language Boston Naming Test The dependent variable is the number of pictures correctly named.
Kaplan et al., 1983
Episodic Memory Philadelphia (Repeatable) Verbal Learning TestDiscriminability Index (PVLT-Discriminability)
Participants were asked to remember a 9 word list, as on the CVLT. The dependent variable was the accuracy on the delayed recognition memory task (Recognition Discriminability). Garrett et al., 2004; Price et al., 2004 Price et al., , 2007 trols on the NAT, but produced relatively similar rates of microslip errors. Because of the large discrepancy in error rates between dementia participants and controls, control data were used descriptively, but they were not included in statistical analyses.
Error detection and correction
On average, dementia participants detected about one-third of their Total Errors (see Table 3 ). This is somewhat higher than previously reported estimates of error detection that did not consider microslips (i.e., 20.2% detected reported by Giovannetti et al., 2006) . Dementia participants corrected most, but not all, detected Total Errors. Controls showed considerably higher rates of error detection and correction. 
Error correction time frame analysis
Neuropsychological correlates and predictors of error detection0correction
To evaluate our prediction that error detection and correction are associated with different cognitive processes, Proportion Detected and Proportion Detected-Corrected 2 were included in correlation and regression analyses with neuropsychological variables. Additionally, the neuropsychological correlates of microslips (i.e, Proportion Microslip Correction) were examined separately because this form of rapid error monitoring has never been studied in dementia; thus, we were interested in learning whether this type of monitoring reflected a distinct process. As stated earlier, three participants had more than 1 missing neuropsychological test score and were excluded from these analyses (n 5 50). Also, three participants had zero detected errors and therefore had no Proportion Detection-Correction or Proportion Microslip correction score (n 5 47). As shown in Table 4 , Proportion Detected was moderately and significantly related to one measure of executive functioning: FAS. Proportion Detected-Corrected showed a different pattern of correlations; significant relations were observed with a different executive measure (clock drawing) and naming, and a modest association also was noted with FAS. Proportion Microslip Correction was significantly related to naming, and a modest association was also noted with executive measures.
Regressions were performed to assess the combined effects of neuropsychological predictors on the detection, correction, and microslip variables that were included in the correlation analyses. The best model for Proportion Detected [F(1,48) 5 4.5, p 5 .04] accounted for only 9.0% of the variance and had only FAS as a significant predictor ( b 5 .29, t 5 2.1, p 5 .04). The regression for Detected-Corrected accounted for slightly more variance 
DISCUSSION
Error-monitoring processes were reliably evaluated in individuals diagnosed with dementia. Consistent with previous findings (Giovannetti et al., 2002a) , dementia patients detected a relatively small percentage of their errors, indicating an attenuated ability to recognize and diagnose errors, even in the context of everyday tasks. Despite the low rate of detection, dementia patients corrected a relatively high proportion of the errors that they detected. This has implications for interventions, as dementia patients may benefit specifically from strategies that focus on increasing detection of committed errors. This study is the first to examine microslips in everyday tasks among dementia participants. Interestingly, the rate of microslips among both dementia patients and controls in this study was lower than expected based on previous reports . This discrepancy may be explained by methodological differences across studies, as high rates of microslips have been reported among controls when tasks are performed under divided attention and speeded conditions Oomen & Postma, 2002) . As expected, the frequency of detection0 correction when including microslips was somewhat higher compared to past studies of only fully committed, overt errors. However, even with microslips, the rate of detection0 correction was still extremely low in dementia relative to controls.
Contrary to prediction, the analysis of correction time frames revealed that when dementia participants corrected their errors, they were more likely to engage in microslip corrections than immediate or delayed corrections. This suggests that detection0correction processes were not substantially slowed in dementia participants and that rapid, automatic detection0correction was relatively preserved. This finding further emphasizes the need to concentrate interventions on improving detection of errors already produced. Strategies designed to increase environmental feedback or offer third-person feedback during task execution might prove to be effective for improving error monitoring in dementia.
Consistent with our prediction, we found that impoverished performance on tests of executive control predicted a diminution in the ability to efficiently detect and correct mistakes. Also as predicted, error detection and error correction variables were related to and predicted by different measures of executive functioning. Detection was associated with the word generation task ("FAS"), whereas correction was related to clock drawing errors. The Clock Drawing Task necessitates constructional abilities, organization, and visual-motor skills, which may be germane to the correction process. Unexpectedly, error correction also correlated with a measure of naming (BNT), but this measure did not significantly predict correction in the regression analysis. Further research is needed to explicate the cognitive processes uniquely associated with detection versus correction, as the executive measures in our study accounted for only a small proportion of variance.
The link between executive control and error detection0 correction is consistent with studies that have shown a relation between informant reported functional decline in older adults and neuropsychological measures of executive control (Cahn-Weiner et al., 2000; Kiosses et al., 2001; Swanberg et al., 2004) . However, Giovannetti et al. (2002a) reported that detection0correction abilities were unrelated to everyday action errors on the NAT in dementia. Similarly, in our study, error detection0correction variables were not significantly correlated with NAT Total Errors (i.e., Proportion Detected r 5 2.18, p 5 .18; Proportion Detected- Corrected r 5 2.19, p 5 .18). Thus, future studies should directly examine whether the link between executive functioning and informant reported functional abilities is moderated by error detection0correction abilities. That is, it is conceivable that informants only report or are concerned over everyday action errors that are not corrected by the dementia patient. Consistent with prior reports (Giovannetti et al., 2002a) , dementia severity was not related to any of the detection0 correction variables examined in this study. This suggests that advanced dementia, or global cognitive decline, may not always lead to impaired error detection0correction. Alternatively, error monitoring may rely on specific neuropsychological processes not adequately assessed in a gross measure of functioning. For example, there has been considerable debate regarding the ability of the MMSE to sufficiently detect executive dysfunction, with some studies showing the MMSE is sensitive to executive deficits (Axelrod et al., 1992; Jefferson et al., 2002; van Gorp et al., 1999) , and others highlighting the inadequacy of the MMSE in assessing this cognitive domain (Stokholm et al., 2005) . Despite this contention, the MMSE clearly does not offer a comprehensive assessment of executive functioning or other processes that might be relevant to monitoring everyday action errors, including task or script knowledge.
The link between microslips and neuropsychological variables also was examined and showed microslips were modestly, but significantly, associated with naming abilities (BNT). This was surprising, as microslip corrections have been described as "pre-attentional," "auto-control" processes that are distinct from the cognitive processes typically assessed with traditional neuropsychological measures Oomen & Postma, 2002) . This result could be interpreted as a link between microslips and semantic knowledge. That is, relative preservation of semantic knowledge (i.e., higher BNT score) may be essential to rapidly identify and rectify deviations to the prescribed code of behavior. For example, stopping short of adding sugar, instead of coffee grinds, to a coffee maker is possible only if one possesses and has ready access to the knowledge that sugar is added to brewed coffee, coffee grinds are added to the coffee maker to brew coffee, and so on. Admittedly, this interpretation is speculative; more research is needed to uncover the cognitive mechanisms associated with microslip detection0correction.
The current study faced several limitations. First, we did not have an adequate comparison group, as healthy controls typically perform at or close to ceiling on the NAT. Additionally, control errors are less egregious than those of dementia participants, which may influence the ease with which errors are detected0corrected. Similarly, the relation between error type (e.g., omission, sequence, etc.) and error monitoring in dementia patients was not evaluated in this study, but should be the focus of future research. Second, our sample of AD, VaD, and mixed participants was only relatively more homogeneous than prior studies (Giovannetti et al., 2002a). Although we found no differences between AD and VaD participants on detection0correction variables (see Appendix), future studies should examine error monitoring differences among individuals with different dementia syndromes (e.g., frontal-temporal dementia). Finally, the determination of whether an individual is truly aware of his0her errors remains a challenging, albeit crucial feature of this research. This study relied on verbalizations and failed or successful attempts to correct errors to indicate detection; yet, error awareness may have occurred without overt signs of detection. As a result, error detection variables may have underestimated participants' error awareness.
Despite these limitations, the study also displays several strengths. First, this is the first study to examine correction time frames in everyday error detection0correction in dementia. Second, to our knowledge, this is the first study to examine microslips in dementia; these analyses offered a comprehensive evaluation of monitoring and provided rich detail regarding the efficiency and rapidity of corrective behavior in dementia. Third, the use of videotape afforded a detailed and reliable analysis of monitoring behaviors.
In conclusion, error detection may be more fundamentally impaired in dementia relative to error correction, and individuals with executive control deficits are likely to experience impaired correction0detection in everyday tasks. As a result, interventions for dementia patients should aim to improve error detection. For example, strategies that increase feedback regarding task performance may substantially improve functional abilities in dementia. Finally, future research should investigate the role of semantic knowledge in auto-control, pre-attentional error monitoring.
